Damage and plasticity in adult rat hippocampal trisynaptic circuit neurons after neonatal exposure to glutamate excitotoxicity.
Hippocampal vulnerability to excitotoxicity has been widely studied along with its implication to learning and memory. Neonatal glutamate excitotoxicity induces loss of CA1 pyramidal neurons in adult rats concomitantly with some plastic changes in the dendritic spines of surviving neurons. At least in part, these may underlie the place learning impairments seen in previous studies based on a similar excitotoxicity-inducing model. In the present study, cytoarchitecture of dentate gyrus, CA3 and CA1 fields were evaluated in 120-day-old rats, after they had been neonatally treated with glutamate as monosodium salt. Dentate granule cells and CA1 pyramidal neurons were less than those counted in NaCl-treated control animals. In addition, dentate granule cells had more dendrites as well as more branched spines. Spine density in CA1 pyramidal neurons was greater than in the controls. Additionally, thin and mushroom spines were proportionally more abundant in monosodium glutamate-treated animals. No effects were seen in the hippocampal CA3 field. Our results strongly suggest a long-term induction of plastic changes in the cytoarchitecture of the hippocampal trisynaptic circuit neurons after cell death provoked by the monosodium glutamate-induced excitotoxicity. These plastic events as well as the aberrant expression of the glutamate NMDA receptors resulting from monosodium glutamate neonatal treatment could be strongly associated with the place learning impairments previously reported.